%'e study the decay modes of a S-wave superheavy quarkonium, formed by a possible fourthgeneration quark in two-Higgs-doublet models. Because of the enhancement of Yukawa couplings and longitudinal weak bosons the main decays of these superheavy states will be into neutral scalar bosons H; H, and a charged scalar plus a Wboson. If the H W + -channel is open for the g (1 ) superheavy quarkonium it will provide a quite clean signal for a charged Higgs boson. The decay of the pseudoscalar quarkonium g(0 + 1 into a Z boson and one of the scalars will also be present in a large amount.
open for H; H3 (i = 1,2), due to the presence of the pseudoscalar H3. In this last case the branching fractions will show a large dependence on the variation of the many parameters of the model, and for simplicity most of our numerical results will be obtained for the minimal supersymmetric model.
The content of our paper is distributed as follows. Section II contains a few tools about quarkonium states that shall be used in the subsequent sections. In Sec. III we briefly review some aspects of the two-doublet model and its reduction to the minimal supersymrnetric case. The calculation of the ri and f quarkonium partial widths and branching fractions will be displayed in Sec. IV. In Sec.
V we discuss our results and present our conclusions about superheavy-quarkonium decays with two Higgs doublets.
II. REMARKS ON SUPERHEAVY QUARKQNIUM PHYSICS
In this section we collect the main expressions of quarkonium physics that will be used throughout the paper, and we are deliberately brief in our presentation since these aspects have been discussed extensively in Ref. 2, to which we refer the reader interested in further details.
Initially we recall that the decay widths will depend on the quarkonium potential, or, more precisely, on its wave function. For the S-wave quarkonium the squared wave function at the origin is determined from the potential as (2.1) Fig. 1(b) . The last diagram of this figure only the first diagram of Fig. 1(a GeV. The first entry for each decay corresponds to a charged-Higgs-boson mass M + =100 GeV and the second to M + =250 GeV (with M 0 =50 GeV). for the full width of the f quarkonium, will come out with the same rate from these two states. However in one e+e machine we shall basically produce g's in a quite large resonance. In each case the superheavy quarkonium will be a copious source of the scalar bosons predicted in a two-doublet model. In Table I Heavy-quarkonium decay into HZ has also been studied by
